Until now, there are 26 scorpion species of 7 genera of 5 families recorded in Xizang (China). Xizang Autonomous Region (Tibet) is the scorpion biodiversity richest area in China (53 scorpion species of 12 genera of 5 families), also the highest altitude habitat of scorpions in the world. We present information of type specimens, an identification key of the scorpion species from Xizang, the distribution, updated feature pictures, and discussion on the disputed species. The redescriptions of Scorpiops jendeki Kovařík, 2000 (Yunnan) and S. tibetanus Hirst, 1911 (Xizang), comments and feature figures of species of genus Scorpiops are provided for identification.
Introduction
Xizang (Tibet) Autonomous Region is located in southwest China (26°52'-36°32'N, 78°24'-99°06'E), about 1,228,400 km 2 (≈12.5% of China), famous as the "Roof of the world". Xizang facing Xinjiang and Qinghai to the north, Sichuan and Yunnan to the east, while India, Myanmar, Bhutan, Sikkim, Nepal and Kashmir to the south carinae; manus of pedipalp in male narrow and long, chela length/width ratio in male higher than 3 in C. tryznai Kovařík, 2000 , while manus of pedipalp in male robust and chela length/width ratio in adults lower than 2.6 in C. wrzecionkoi (see Kovařík, 2012) . Distribution. Zayü County (Zayü district, Chayu district) (China).
Euscorpiops novaki Kovařík, 2005
http://species-id.net/wiki/Euscorpiops_novaki
Euscorpiops novaki Kovařík, 2005: 4, 6, figs 8, 11, 15-16 , tab. 1.
Type specimens. Holotype, male, China, Xizang, Bomi County (29°52' N, 95°45'E), ca 3000 m, 1988, P. Rojek leg., FKCP.
Distribution. Bomê County (China).

Genus Scorpiops Peters 1861
Scorpiops : Fet, 2000d: 491; Kovařík, 2000b: 162, 164, 166; Qi, Zhu & Lourenço, 2005: 2; Di & Zhu, 2009: 40; Di et al., 2011b , 1-2. Kovařík, 2009 Distribution. Gyaca County, Nang County (Lang district, Langxian district), Zayü County (China).
Comments. Kovařík & Ahmed (2009: 10) provided a list of S. hardwickii (Gervais, 1843) "complex", which included 12 species, containing S. atomatus. Di et al. (2011a) summarized the characters of S. hardwickii "complex" and excluded S. atomatus with the reasons as followed: (1) pectinal teeth count is 9-11 in S. atomatus, and 4-8 in S. hardwickii (Kovařík, 2000: 178) ; (2) ventral trichobothria on patella number is 9 in S. atomatus, and 6-8 in S. hardwickii (Kovařík, 2000: 176) ; (3) fulcra are present in S. atomatus but absent in S. hardwickii. In addition, S. atomatus has clearly thinner chela than S. pococki and S. langxian.
Scorpiops hardwickii (Gervais, 1843)
http://species-id.net/wiki/Scorpiops_hardwickii Scorpiops hardwickii: Kovařík, 2000b : 175-179, figs 14, 46, 56, 57. Scorpiops hardwickii hardwickii: Fet, 2000d Materials reported. 1 male, 3 females and 3 juveniles, China, Xizang, Nyainqentangha Mts, Lhasa, 3800m, V. Major leg. FKCP.
Distribution. Lhasa, Xizang (China); (Himachal, Uttar, Jammu, Kashmir, Punjab) India; Nepal; Pakistan.
Comments. The list of S. hardwickii (Gervais, 1843) "complex", provided by Kovařík & Ahmed (2009: 10) , containing 12 species widely distributed in Asia. Di et al. (2011a) summarized the characters of S. hardwickii "complex": (1) color red brown to dark brown; (2) total length about 45-80 mm in adults; (3) fingers of pedipalps very strongly flexed (curved) in males, slightly flexed (undulated) in females; (4) ventral trichobothria on patella number 6-8; (5) pectinal teeth number 4-9; (6) length/width ratio of chela about 1.8-2.1; (7) fulcra absent; (8) patella with two small spinoid granules on the internal aspect. Comments. Kovařík & Ahmed (2009: 10) provided a list of S. hardwickii (Gervais, 1843) "complex", which contained 12 species, including S. langxian, and its features accord with the summary of Di et al (2011a) . Kovařík (2000b) just using 1 male specimens. Its most important character provided by Kovařík (2000b) is the highest numer of pectinal teeth (12-13). Although the original description is poor, we can find another valuable information: S. margerisonae has a pair strong chelas with rectangular manus (with big granules in surface). Di & Zhu (2010) redescribed S. margerisonae and reported its female for the first time, and changed its pectinal teeth numer characters as a range 8-10 in females, 9-13 in males. 
Scorpiops leptochirus
Scorpiops petersii Pocock, 1893
http://species-id.net/wiki/Scorpiops_petersii Table 2 Scorpiops petersii: Kovařík, 2000b: 192-194, figs 35, 42, tabs 1-3; Fet, 2000d: 494. Distribution. Xizang (China); Bhutan; (Assam, Himachal, Uttar, Kashmir, Meghalaya, Sikkim) India; Pakistan.
Comments. S. petersii Pocock, 1893 has a simple original description. Kishida (1939: 45) recorded this species distributed in Xizang and Xikang (western Sichuan and eastern Tibet of China). Kovařík (2000b) examined the lectotype and many specimens but thought it is necessary to re-evaluate the characters used in distinguishing this species from others in the genus scorpiops (Kovařík, 2000b: 193) . We cannot distinguish S. petersii with S. hardwickii (Gervais, 1843) "complex" by the diagnostic characters provided by Kovařík (2000b: 193) : total length is up to 75mm; male has finger of pedipalps strongly flexed; 17 external (5 eb, 2 esb, 2 em, 4 est, 4 et) and 7, or rarely 6 or 8 ventral trichobothria on the patella; pectinal teeth number 4-9. We checked Scorpiops sp (1 adult and 1 immature females and 1 immature male and 1 juvenile, Lhasa, 4/7/2008, Zhiyong DI leg, kept in MHBU), its adult female: body length 80.1mm (Figs 85-101; table 2), very strong; ventral trichobothria on patella number 7 (with other: rarely 6 or 8); pectinal teeth number 4-9; a swollen telson. Except the unusual body length can let us conjecture the specimens from Lhasa maybe S. petersii, all of other features shared by S. hardwickii and S. petersii. We noticed body length is an important character but it like the pectinal teeth number and patella ventral trichobothria number, all of them are some ranges and few exceptions are normal. We can't confirm any of these characters in one species if checked just few specimens. Here, we add it to S. hardwickii (Gervais, 1843) "complex" group. We checked an immature female (locality is Uttaranchal, India; identified as S. petersii by Kovařík). And confirm the diagnosis of S. petersii as follows: (1) male chela length to width ratio about 2.6, and about 2.5 in female (see Kovařík, 2000b : tab. 1); (2) male has finger of pedipalps strongly flexed; (3)17 external (5 eb, 2 esb, 2 em, 4 est, 4 et) and 7, or rarely 6 or 8 ventral trichobothria on the patella; (4) pectinal teeth number 4-9; (5) total length above 65mm. The first character is the key difference between S. petersii and S. hardwickii (Gervais, 1843) "complex" group. Comments. Kovařík & Ahmed (2009: 10) provided a list of S. hardwickii (Gervais, 1843) "complex", including S. pococki. S. pococki's features accord with the summary of Di et al (2011a) . We provided the figures of the type specimen of S. pococki and other members from Xizang.
Scorpiops pococki
Scorpiops tibetanus Hirst, 1911
http://species-id.net/wiki/Scorpiops_tibetanus Figures 102-118, Table 2 Scorpiops tibetanus Hirst, 1911: 472-473; Kovařík, 2000b: 197, figs 47, 68, 69, tab. 1-3; Fet, 2000d: Diagnosis. Adult body length about 45-65 mm. Mainly color uniformly reddishblack. Male has finger of pedipalps more flexed and manus shorter and broader than the female. 17 external trichobothria (5 eb, 2 esb, 2 em, 4 est, 4 et) and 7-10 ventral trichobothria (usually 9) on the patella. Pectinal teeth number 5-11.
Comments. In Kovařík & Ahmed's list of S. hardwickii (Gervais, 1843) "complex"(2009: 10) : containing S. tibetanus Hirst, 1911 . Hirst (1911 Kovařík, 2000b: 175) . Kovařík (2000b) examined the holotype (male) of S. tibetanus and recorded some important information: (1) total length is 50-65mm; (2) male has finger of pedipalps more flexed and manus shorter and broader than the female; (3) 17 external trichobothria (5 eb, 2 esb, 2 em, 4 est, 4 et) and 7-10 ventral trichobothria (usually 9) on the patella; (4) pectinal teeth number 5-11. Di et al. (2011a) excluded S. tibetanus from Kovařík's S. hardwickii "complex" as followed reasons: (1) ventral trichobothria on patella in S. tibetanus number 7-10 (usually 9, in one young out of 37 specimens, 7 on one side; Kovařík, 2000b: 196) , 6-8 in S. hardwickii "complex"; (2) pectinal teeth number is 5-11 (usually 7-11) in S. tibetanus, 4-9 in S. hardwickii (usually 5-7).
Description. (based on female specimens: Ar.-MHBU -XZSH0601). Coloration: red brown mainly. Carapace dark red brown. Median and lateral ocular tubercles black. Tergites mostly red brown to dark brown. Metasoma segments dark red brown to dark brown. Vesicle red brown with a reddish aculeus. Chelicerae yellow brown with fingers dark red brown gradually lighter toward the tip. Pedipalp femur and patella dark red brown, chela manus and fingers red brown. Legs red brown with yellow brown tarsi. Tarsal ungues yellowish brown. Sternum, genital operculum and sternites pale brown. Pectines yellowish.
Morphology. Prosoma: Carapace with sparse, coarse granules (Fig. 103) ; lateral furrow broad; anterior median furrow broad and moderately deep; posterior median furrow deep; margin behind lateral eyes with granules, other margins smooth. Median eyes situated anteriorly compared to center of carapace; three pairs of lateral ocelli, posterior smallest (Figs 103, 106) . Median ocular tubercle with granules and a pair of big median eyes and a median furrow. Lateral ocular tubercle with some granules.
Mesosoma: Tergites sparsely covered with coarse and big granules, posterior part of tergites with bigger granules; tergites III-VI with a median carina; tergite VII with two pairs of lateral carinae (shaped by bigger granules); tergites margin smooth. Pectinal teeth count 7/7, fulcra present (Fig. 107) . Sternum quinquangular. Genital operculum subtriangular. Sternites smooth and shiny; segment VII with 4 smooth ventral carinae and few granules. Metasoma: Tegument coarse. Segments II to V longer than wide; segments I to V with respectively 10-8-8-8-7 carinae, segments II-IV with a pair of vestigial lateral carinae; all dorsal carinae crenulate, slightly stronger distally; segment V carinae with smaller granules dorsally and larger serration ventrally. Vesicle with few setae and granules. Pedipalps: Tegument coarse. Femur with external, dorsointernal, dorsoexternal, ventrointernal, ventroexternal and internal carinae granulated; tegument with scattered granules dorsally (Fig. 108) and smooth ventrally. Patella with dorsointernal, dorsoexternal, ventrointernal, ventroexternal and external carinae with big granules; two large spinoid granules present on the internal aspect; tegument with some granules. Trichobothrial pattern C, neobothriotaxic (Vachon 1974) ; patella with 17 external trichobothria (5 eb, 2 esb, 2 em, 4 est, 4 et), 9 ventral trichobothria (Figs 109-111) . Chela with length/width ratio: 2.2-2.5 in adult females and 2.0 in male (holotype, Kovařík, 2000b : 161. tab. 1). Chela with dorsal marginal, external secondary, and ventrointernal carinae granulated (Figs 115-118) ; ventrointernal carina with some big granules; tegument with granules; female fingers scalloped with a pronounced lobe in the movable finger and a corresponding notch in fixed finger, lobe and corresponding notch reduced to absent in females. The male has fingers of pedipalps more flexed and manus shorter and broader than the female (Kovařík, 2000b: 196) .
Chelicerae: Tegument smooth. Tibia smooth. Movable finger with 4 teeth on dorsal edge, 5teeth on ventral edge. Fixed finger with 3 teeth on dorsal edge (Figs  104, 105) . Legs: Tegument coarsely granular dorsally, except basitarsi and telotarsi, smooth ventrally. Trochanters with few setae. Femur dorsal surface with few small granules, external surface with a granular carina, internal surface with two granular carinae. Patella internally with a dentate carina. Tibia with few setae and small granules, without spurs. Basitarsi with some spinules, few setae and 2 lateral pedal spurs. Tarsi ventrally with one row of short spinules and few setae. Tarsal ungues curved and hook-like.
Variation. Both sexes with coloration and morphology very similar to holotype. Sexual dimorphism: adult males, with more pronounced lobes on the movable fingers of the chela, and a more pronounced notch in the fixed finger and bigger pectinal teeth than females. Measurements in Table 2 .
Ecology. This species was collected from barren mountain. They were found under stones.
Distribution. Tsangpo Valley and Xigazê (standard notation of Shigatse) (China).
Family Hemiscorpiidae Pocock, 1893
Ischnuridae: Fet, 2000b 
Family Scorpionidae Latreille, 1802
Scorpionidae: Fet, 2000c : 427-428. Soleglad & Fet, 2003 .
Genus Heterometrus Hemprich & Ehrenberg, 1828
Heterometrus: Fet, 2000c: 431; Lourenço, Qi & Zhu, 2005: 9 . Legs with two pedal spurs (though one or more pedal spurs are lost in many troglobitic species); ventral aspect of leg tarsus equipped with moderately developed setal pairs and/or median row of spinules (configuration 5, see Soleglad & Fet, 2003) ; paraxial organ without reflection of internobasal sperm duct (Chactoidea, see Soleglad & Fet, 2003, p. 92-93: Key to the superfamilies of parvorder Iurida); chelal fingers equipped with inner accessory denticles (IAD), outer denticles (OD) situated outside of median denticle (MD) row; major variable neobothriotaxy present, types Eu1 and Eu2; chelal palm is flat in appearance, carinae D3 and V2 essentially obsolete, angle formed by carinae D3: D4: D5 greater than 90° (Euscorpiidae, see Soleglad & Fet, 2003, p. 94 Carapace, tergites nearly smooth in adults, chelicerae dorsal aspect without granules (Zhu, Han & Lourenço, 2008 (Fig. 127 ) and 6-7 ventral trichobothria (6 specimens, Fig. 128 ). Pectinal teeth count 4-5. Both males and females have fingers of pedipalps straight, without any flexure. The carapace bears very sparse large granules.
Heterometrus tibetanus
S. jendeki appears to be closely related to S. hardwickei (Gervais, 1843), both species have the same number of external and ventral trichobothria on the patella, and a similar length/width ratio of chela; however, in the latter the fingers of pedipalps are strongly flexed.
Description. (based on female specimen: Ar.-MHBU -YNMH0801). Coloration: mainly yellow. Carapace red brown with yellow stripe. Median and lateral ocular tubercles black. Tergites mostly dark red brown to dark brown with yellow stripe. Metasoma segments dark red brown to dark brown. Vesicle red yellow brown with brown stripe and a red brown aculeus. Chelicerae yellow brown with fingers dark red brown gradually lighter toward the tip. Pedipalp femur and patella dark red brown, chela manus and fingers red brown. Legs red brown with yellow stripe, tarsi yellow brown. Tarsal ungues yellowish brown. Sternum, genital operculum and sternites pale brown. Pectines yellowish.
Morphology. Prosoma: Carapace with sparse, big granules (Fig. 120) ; anterior edge with big granules, lateral and posterior edges smooth; lateral furrow broad, anterior median furrow broad and moderately deep, posterior median furrow deep; margin behind lateral eyes with granules, other margins smooth. Median eyes situated ante- riorly compared to center of carapace; three pairs of lateral ocelli, posterior smallest (Fig. 123) . Median ocular tubercle smooth with a pair of median eyes which are much larger than lateral eyes, and a median furrow. Lateral ocular tubercle with some granules around eyes.
Mesosoma: Tergites sparsely covered with coarse granules, posterior part of tergites with bigger granules; tergites III-VI with a median swell and two pairs of lateral carinae (shaped by bigger granules). Pectinal teeth count 4/4, fulcra absent (Fig. 124) . Genital operculum subtriangular. Sternites smooth and shiny; segment VII with 4 smooth ventral carinae.
Metasoma: Tegument coarse. Segments II to V longer than wide; segments I to V with respectively 10-8-8-8-7 carinae; ventromedian, ventrolateral carinae stronger distally, dorsal carinae with small granules, lateral carinae weaker distally; segment V carinae with smaller granules dorsally and larger serration ventrally (Fig. 129) . Vesicle with few setae and granules. Aculeus short and slightly curved (Fig. 130) . The boundary between vesicle and aculeus not sharp.
Pedipalps: Tegument coarse. Femur with external, dorsointernal, dorsoexternal, ventrointernal, ventroexternal and internal carinae with round granules; tegument with few small granules dorsally (Fig. 125) which also belong to Qinghai-Tibetan Plateau (Sun and Sun, 2011) . We conjecture the vast area of gap of scorpion distribution in the north of Xizang and the south of Qinghai is caused by the cold and clammy climate. So the scorpion fauna of Xizang isn't related to Qinghai and Xinjiang.
In the world, the 7 genera found in Xizang were recorded distributing to the south of Xizang. Modern species of genera Chaerilus, Euscorpiops and Scorpiops are limited to tropical areas of South Asia and Southeast Asia, although they reached considerable altitudes in Kashmir, Nepal, and Tibet (Kovařík, 2000a (Kovařík, , 2000b . The distribution of the species of genera Hottentotta, Isometrus, Heterometrus and the close related genera of Tibetiomachus also suggest the scorpion fauna of Xizang is close to South Asia and Southeast Asia.
